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IT. INTRODUCTION 


mae Command, Cortrol, 


fab 460 wWaS 


mavne field with a testbed te 


Mompurvers and automated 


eee ctiveness. The project was 


mmeemc’d Research Projects 


Semvices involved in the CS progrem, and it 


Carly in 19&@. 


meamerot have the ovportunity to 
momever, the 


Emeerie€nce with the 


Seurses in the 
meoenvironment. 
fees) and C2 Exercise 
epperent during 
gaming software 


memaveszic rescurce planning. 


Communications 


Agency 


The first two classes 


utilize 


capabilities 


These are Simulation and 


Laboratory 


these classes that there was a need for 


ends COmmMUriCetions Leboretory (C3 


Soncelvedmanasdeveloped to Erovid® future leaders 


explore ways in which 


could improve Cé 


funded by the Defense 


(DARPA) and the four 


was completed 
Meena cs —CUEPrrictm ur 


ties Tavoratory, 


members of the third class have had extensive 


resident there. TWO 


Gmerneculumeare  wparticularly rooted in tne C= 


War Gering (0S 


(CS 375@). It becare 


wer 


to be used by the students for experience in 


Cne of the most widely used strategic planning war games 


meee cne THMPO Military 


developed in the early 19€@’s dv 
Planning Organization (TEMPO) 
Santa Barbara, California. 
by the 


Defense kesources 


Manazerent 


Planning Game which was originelly 


tne ~Tece nivel Militery 


GOreGcGenerateelectric Ccmcany in 


Since that time it has been used 


Course at tne Naval 





Meeperacuate schocl; the U.S.Army Management Schccl at #t. 
Belvoir, Virginia; the Air War College, Air Command end 
Smee College, and Scuadron Cfficers” Schcocl all at Maxwell 
foe orce Base, Alatama. aAdditionelly, many variations of 
mmemeame have been develored and used throughout industry 
and the government. 

meey of the game may be arrroached fror several 
Meecerent perspectives ranging from simple diversion tc 
Suoves Of interpersonal behavior. HOG example, et thre 
Defense Rescurces Management Ccurse the game is focused 
éelmost exclusively on the interpersonal reactions of the 
rleyers. The gare is administered manually with all resorts 
and Caleulations dcne in a pencil-and-paper mcde. Papeete 
Squadron Cfficers”° School, heavy emphasis is frlaced on 
plagming and teamwerk and a mixture of ccmputer inrput and 
manual reporting is employed. Stee Meur “OSces Sta ft 
College, the objective cf the zame is quite different from 
the original, as implemented here, and it offers an entirely 
qagifferent perspective. There the game uses the same type of 
resource planning methodology, hnowever, one of the more 
important goals is to woo a developing country through the 
Meo: tOreign aid zrants and military voretection. 

TEMPO, as implemented in the Naval Postgraduate School 
CS Laberatory, isdn mGeracuive “ccmputer adaptaticn c> tne 
Originel game. It is entirely automated so the teems need 


not spend their time on tecious calculations and message 
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Memeeraing exercises. All communication with the game is 
conducted through comruter keyboard displays and all of the 
meme and sccrins Suncticns are executed autcmatically. 38y 
mem icantly reducing the administrative trocesses required 
memepde teams, attenticr can be focused on the ccordinaticn 
ema steffing processes which ere most representetive of the 
Peal-world situations the players will Encounter. 

Mee orimrery purpese of TEMPO is tc train militery 
Mmemeers in the skills of force planning and resource 
manazement under the realistic constraints ce oe 
Memeervainty, and a limited budget. These skills are as 
important in today’s internaticnal military environment as 
ere those of force employment in theater or strategic 
meer lict. 

The manipulaticn cf strategic forces in this game has 
meen ereetly simplified to focus the attentions of the 
Meyers on the force rlanning and resource allccation 
aspects Cjetne Situation. These aspects include the 
selection of alternative weapon systems, the maintenance of 
mumeer rorce mixes, the total life cycle costs of the 
systems, cost effectiveness consideraticns, ers hao e 
planning, and the elements of risk and uncertainty. 

The game uses actual weapon svstems as tne cbjects cf 
mrs Dlenning. No attempt hes been made to exhaustively 
mmaiyze the effective utility of a specific red ferce system 


Meercrst its corresponding blue force system. Cpposing 


11 





systems were cncsen to te revehly equivalent in utility, 
Mmametne nemeS are included solely to stimulete player 
interest in the game. 

Meemenare cew seetures of this versicn c# TEMPO which 
epe, unique. It is based primarily on the game as played at 
Air University in Montgomery, Alabama. Its uniqueness lies 
in mess implementetion on the PDP 11/72 corrputer resident in 
the Cé Labcratory at the Naval Pcstgradvuate S&cheol. This 
Mepeerces §6€©6©Dplayers with the capability to interact in real- 
meme With the program threugh the war-gaming statiors in the 
maooretory. 

Mueemarme A tO tnois thesis 1s designed to serve as a 
stand-alone User’s Manual for students wnro will be playing 
eo in the future. Ceeeenovides’ all> the necessary 
background and guidance to accomplish the chijectives of the 


zame. 





ie. Ghana hoo el el tCN 


mmrro is played with an umpire and twe teams, a red 
moemee and a blue force. Both teams start with identicel 
merece Structures, res@€arch and development ortions, and 
bFudcsets. That is to say, the costs, utilities, end research 
mgmaevelorment potentials for corresponding systers on each 
Side are the seme even though the systems heve different 
nares. 

mae nudezet, which varies frem year to year, may be ¢epent 
mameomy Of Six ways: (1) operation of forces, (2) acquisition 
of adiitional forces, (2) research and develcoment of new 
systems, (4) modifications to existing weapon systems, (£&) 
intelligence cr counterintelligence, and (6) trade-cif 
enalyses between systems. 

The gare spans @ight years with the first four yeers 
teing operational years and the last four years being 
programmed years. All transactions must be completed within 
the allotted tire, cr budget penalties for the ensuing year 
Meet be incurred. 

The categories of systems which C€ach team has to wore 
With are limited to cffensive strategic aircraft, offensive 
Strategic missiles, surface-to-air missiles (aircraft 


defense), and defensive anti-ballistic missile (ABM} 


no 





missiles. Several types of weapon systems ere available in 
memeecate€escry through the course of the gere. Systen 
Capebility is quantified in terms cf @ standard meesure cf 
effectiveness celled the util . Fach weapen system is 
worth e specific number of vtils while it is in the active 
mamee. Lne author recognizes that one of the key factors in 
memernining preper force structure is the effectiveness of 
one’s own forces versus the opposition they ere most likely 
to Encounter. However, for the purvoses of this exercise, 
Pea lity will be Beeetea es <¢ giver, thus allewineg 
Semeentretion on the budgetary asrects of the situation. 

mae objective cf the game is for each teen te cperéte 
Mucor rensive forces to maximize its net offensive utils 
wnile operating a defensive fcrce tc minimize the oppcnent’s 
net offensive utils. The limited budget which each team 
must wcrk with increases the challenge cf this cbjective. 
Mmemveams must decide if it is worthwhile to allocate scarce 
budget dollars te research and develcoment for imprcvement 
Mere fOrce efficiency. Dollars spent for programs other 
than strictly procurement of existing systems may result in 
Meese than optimum current force structures in order to 
ierove future balence. In addition, teams must decide 
Wmetber or not to invest in intelligence about their 
Opponent. An analysis option for making cost-benefit 


tredec##s is alse available tc each teém. 
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maere are three versions of TEMPO available in the C3 
labcratocry. iM-eomenicavidweversilcn requires fcur heurs to 
complete tke same. This mode allows for extensive plenninrge 
mempods Which are desirable for larger teams to aerive the 
Mummeebenesit of cooperative staffing in the varicus areas cf 
moncern. The So Pt Wersion  reaquires two hours for 
Memeetio0n and hes much shorter planning periods. This mode 
miepows the teams to get an expcstre tc tne features cf the 
mpemunder an extreme time constraint. The third version is 
Saeeemonstration opregram te allcow a single user tec examine 
the features of the geme. There are no time constreints 


involved in the demonstration program. 


ro 





ieee - LeeOk Tas CAME 


meescnapter describes 20w to initiate the TEMPC gare 
mmemeecutlines the options available to the players as the 


game progresses. 


A. OBJECTIVE 

memeroujective of the gere is for e€ech team to operete 
Meemeectfensive forces to raximize its net offensive utils 
wnile cperating a defensive fcrce to minimize the opponent’s 
net offersive vtils. The formule for determining a team’s 
Berot-ensive utils is: 

Mmeotel offensive eircraft utils minus opponent's totel 
anti-aircraft utils) 

plus 

maotal offensive missile utils minus orfponent’s total 


anti-mnissile utils) 


The net offensive utility resulting from this celculation is 
compared to the opponent’s net offensive utility to 
determine who wins each year. The teams will be notified at 
meen end of Gach year whether they won or lost that 
Maruicular year. The cverall winner cf the zame is the team 
Which hes the greeter cumulative total of net offensive 


Miers for the @ight-year period. 


eS 





Memo layers Shcula bCedr in mind that utils are cnly 
Mmeeerived for systems which are in the active force. ho 
mmecrt 15 received fcr cver-defendinge. That ic, it does ne 
Booed to have more defensive utils in a particular weapon 
eystem category than the cpporent has offensive utils. And 
mmmemiiy, anti-aircraft systems are only effective against 
mmmera:t, 2nd anti-~ballistic missiles are cnly effective 


ezainst offensive missiles. 


Peo lL ARTING THE GAME 

ieepezin the geme, the teams should login to tke 
computer at DiCliemne scree ylVe slalions,. Pec One Ler 
directories are “tempored’ and ‘tempoeblu” witn ovasswords 
“tempor and ‘“temrob’ respectively. The demonstration 
versicn cf TEMPO is accessed by logging inte “tempdemo’ with 
password “tempod’. 

The first cpticn the teams are cffered is whether they 
mame tO Dlay the long or short version of the game. TEMFO 
Will not operate preperly unless both teems select the same 
mersion. 

The next few displays the téams receive will be 
marroductory remarks ance eimeepial force status. Tas 
information is available at any time during the game ard, 
Baws need not be recorded. 

When the teams have had sufficient time to review the 


initial data the wumrrire will signal the beginning of the 


re 





Meme i® Lhitiate play the teams press the carriage return 
Mumeemedt treir respective stations and tne game commences. 
Memeo nas a strict timing protocol which it controls 
euepometically from this point on; however, it is important 
that both teams begin at the same time to ensure that the 
progrems are coordinated. Merde tecuwls a) Sienificent 
Mer erence in tne times that the respective teams initiate 


meer, 1S recemmended that the game te restarted. 


C. ANNUAL PLANNING 

mee next display to appear on the screens is a menu cf 
Options available for the teams to choose from. Axn exemple 
Beetune menu is shown in figure 1. Note tnat tne time 
remaining for the yeer’s plenning iS shown at the top of the 
disrlay. This countdown will appear on every display until 
the final plan is submitted for tne year. The menu items 
Shown may be reselected as often as desired during each 
year. These items will te described in detail in the 
following paragraphs. 

ime current Force Status and Data 

This segment of the program provides 4 summary of 

all systems in the current operating inventory. An example 
MeesnOwn in figure <. The display includes number of 
BeystemsS in operation, acquisition cost, operating cost and 
Mimkity c> €ach system. The number cf systems of each type 


Walch can be purchased in any one year is also listed. 


ie 
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Mmmm y, the tctal cost cf operations and the total utility 
momeeerhe entire force of e€ach weapon system type is listed. 
the teams would probably want to review this table at the 
beginning of each year to ensure that the previous yeer’s 
Meeeeand scraps were reflected. 

eee nesearch end vevelopment Date 

The first display which arpears when this ofticn is 

selected shows whicn research and development (R&I) programs 
are available for that particular year. An example is shown 
in figure 5. The teams nave cnly cne year to begin work on 
eeperticular program. If they do not select the option they 
meee not have the opportunity the next year. There is cne 
exception to this rule. The R&D required prior to é system 
mogi-2ication can be done in any of the first three years. 

New research programs are offered only in yeers one, 
two, and three of the game. Programs begun in these years 
may be continued to completion but no new programs will be 
Started beyond year three. 

The teams will be asked if tney wish tc see a complete 
R&D report for the year. This report iS shown in figure 4. 
Memeorovides estimates cl acauisition cest, operation ccst, 
utility and R&D costs for each available program. The teams 
will be told how long the development will take and what the 
expected R&D costs for the future years of the progrem will 
Meme ine current year F&D cost is actual. However, the 


Subsequent years” costs, as well as the final utility end 
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Mum 22S C€fun a Protect in e@ ovorevicus yrer it is 


Memerced «€6©6tOCvh6UTOMtinue the funding or else 


Memevery schedule. me leas ce dave the ention tc cease 
Mme Of a rcroeegram after the first year cf FAT has been 
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Mum tec 32nd then resure the cevelcrrert in a leter year. 

Meee one! Rse ivyieorretion en e« system will be eavailable 
Meyei-. tne teat initially cncoses tec pursue the presrar. 

Me Curreéot EBua@get Date 

mub=motUlGC eS5CVices Cacn team with tre tctal tudzet 

Mueeece T Or tre veer, the totel cost of operating the force 
Mummmne Sar, anc ¢ running totel of edcllarse srent wr to 
Memmeeccint in the year. aAr exarple is shown i1 figure ¢@. 
Pudget estimates fcr the next two veers are also sfrovided. 
Med 6] iccations fcr frture years may vary but tre 
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Nd 
ay 





Fetdstqd yuauysaaul dyy °G aginst y 


"YALLAT ONTIGNOdSHHYHOD SLI ONIdAL AG GYY OL HSIM NOA WALSAS AHL LOATAS 


“HINGHHOS NO WHHL ALATAWOO OL YAGHO NI SSdAI0Ud 
NI SV G3 LSIT SWVHO0Ud AHL QGNNG OL GANILNOO LSNW NOK *ALON 


| J 302 002 WAV NVLHVdS - N 

BOD 969 COV WOTY - 9 

OO4 JOP C05 HedNOde tt dt 

dO0d J30 OdC 02G-H GadvaodN - d 
-CYbUTIWOO AAVH UVaA WVAR AVA 
"SWYHODOUd INTOONO dade aNe2 LST 


dO SALVLS S ho0 anus a 


29 





Aeqtdstq yaspnug Yussing *g aINnsyTy7 


NANHW NEVA YOa NYNGAY FOVINYVO FdAd 


"4E°S ST HVAA DXAIN WOT HYVM AO ALIILAVGOdd GaLVNILSA 
°32°O SIT YVHA SIHL dvA FO ALITIAVIOUdd 


"0009 Wd TIIM UVGA SIHL SATOHOT 
LNTHUNO YNOA ALVYAdO OL LSOO AHL LVHL GNIW NI daddy 


“UVAA STHL YVd OS SHYVITOG 8 GHULVOOTIV AAVH NOA 


"92745 SI UVGA ONIMOTION AHL OX HLVWILST LaddAg 
"03395 SI UVEA DXIN WOT ALVWILSE Laddng 


- 20G2S  Siet HvaAeHOn, Le dnasinox 


26 





Mmemabilities cf war, as currently estimated, are prcvided 
meta is module. 

Cne subtlety snould be noted here. In order te 
determine funds eévailable for use for the remairder of the 
meer, total dollars spent must be added to operetion costs 
Siemrnie sum suttracted ?rcem the total budget for the year. 

4. Evy Additional Systems 

memecy on Of this CDLicn prevides €ach team with 2 


list of all systems which are available for purchese. ‘See 


fy 


meeure ¢ -Or an example. Included in the list are the 


+ 


Memes ition costs, utility, and purchase limits for each 
system. The players simply cnoos® wnich system they want 
end the computer will ack how many the team wants to buy. 
When that input is provided the players receive 
Meencwledgement of the sale. They are teld how much was 
meemt and how much of their budget for the year remains. If 
meee cveam tries to tuy more than tne purchase limit tne 
computer will provide only the maximum avéilable. 

Systems bought in one year will not be operated until 
the following year. Consequently, no operation costs will 
memedcurred and no utility will be gained uatil the next 
year. 

A new system is available for purchase as soon as el} 
the R&D has been selected and paid for. A team may acquire 
units of a new system during the last year of R&D (provided 


the RSD has been funded), or at any time thereafter. <A team 
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mmmmore «1OSe its Option to tuy units of a system once it is 
in tne inventory. 

Meee wOodity systems in Current Inventory 

At certain points in the game the teams will be 
offered the opportunity to modify or upgrede weepon systems 
Meeeiave in their inventories. These modificétions are not 
possitle without developing the technelcay which goes into 
Meme aherefore, the R&D for the modification must be 
meme d vetTore the modification can take place. This funding 
is providei through the R&D module described above. 

Wwnen the modify option is selected thie@elayers will be 
offered candidate systems for upgrade. An example of this 
display is shown in figure &. There are two ways a system 
can be modified. It can be withdrawn from operations for 
Oremyedr, thus incurrinz no operation costs and providing no 
Pea lity. Or it can ode operated at the unmodified levels 
Meee tHe next year when the modification is complete and it 
autcmatically assumes the upgraded levels. The teams must 
choose how many units they want to modify and how they want 
memeaistribute the way they are modified. The computer will 
provide the necessary advisories. 

To purchase upgraded systems directly, (that is, other 
than upgreding systems already in the inventory) it is still 
necessary to pay the modification R&D cost (if it has not 
been paid). The new units can be purchased at a price eqval 


memeene procurement cost cof the unmodified system plus the 
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more icaticn cost. mets eoucton will automatically be mace 
evailadle to the teams througn the BUY module when the 
fear. icaticn R&D is completed. 

Modificetions may be made at any rate not exceeding the 
merchnase Pitiiiemot ws the Oriczinal syster. kop =for the 
modifications may be performed at any time during the first 
three years of the game. 

mee ocrayp oystems in Current Inventory 

It may be nécessary at certain junctures of the game 
momeet rid cf clder, less-eZficient systems in order tc free 
Memeegeir Operations costs for other purposes. This can be 
cone by selecting the SCRAP menu choice. A complete list cf 
Seouers in the current inventory is displayed and the team 
is asked which system it would like to scrap (see figure 9). 
It is then asked how many units it would like to téke out of 
Operation. The computer acknowledges the entry. vrorce 
maees SCrapped in one year will remain in the inventory 
until the following year. 

eecoeuovellizence bata or Counterintellizgence 

Tomo cuMOnmOtmLAlSeirogulLe cerovides the team with a 
menu of ten opticns for intelligence gathering (see figure 
10). For $180 each the team can get a complete report of 
the opponents: 


\ 


a, current force structure of offensive forces, or 


b) current force structure of defensive forces, or 
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c) current 3&D pregrams fcr offensive systems, or 


4d) current 2&D programs for defensive systems. 
Meeerlizence reports on force structure do not frovide an 
exact count cf enemy systems. Heather, they present a ten- 
unit range for each system, e.g. SYSTEM-A has 22-29 units” 
meeure report if the opponent hes ce units. 

Meo intelligence reports list all frograms for which R&D 
fenmas were expended that yeer by the opronent. This will 
not indicate if he has started a program in an earlier year 
muememot furded it during the currert year. 

meerer team May purchase counterintelligence in any of 
tie fovr areas describded above for $&@ per category. 
Counterintelligence reports inform the team if the enemy has 
purchased intelligence in that category during the yeer. 

ieee intelligence menu provides the option to cancel all 
orders for intelligénce and start over egain for the year. 

If an intelligence rerort is requested it will be 
presented automatically at the beginning of the following 
year s planning period. 

Intelligence reports cannot te ottained in years five 
Bapoueh eight. 

&. Perform Trade-Off Analyses 

This meduleé may be selected any time during yeers 
One througn' four to assist in maxing decisions as to whicn 
meeotvems to buy. The analysis branch orevides a complete 


list of systems which are, or covld be, evailable at that 
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Pome tcCr procurement or K&D. The menu is shown in figure 
HL The team is asked tec select twe systems tc be ccmpered 
and an immediate analysis is presented €S Shown in figure 
fee The MeCOMUm—mNCLUGes “ear—-py—-year life-csycle-cost 
Mpeemouts tcr tota selected systems and yearly utility 
Pre ures. Totals for botn of tnese ~arameters are tabulated 
@me used tc compute a util/dcllar cost effectiveness factor. 
Mmopeevalue is Simply the total life cycle utility divided by 
Pees tctal life-cycle ccst. 

The teams will not be prevented from performing trade- 
offs using systems they may nave cnosen not to R&D. This 
Meepoeeot analysis is not very useful, however, Since the 
Preferred option may not be possible to obtain. 

Mme cost of analysis is $25 for Each trade-off 
performed. 

eee Secovery From Entry Srrors 

iieommoduLe lSemerely a tutorial to explain how to 
change entries the teams may nave nade and then later 
meeonsidered. It is not possible to recover from every 
mumry es EITrOr, particularly in the 8&D module. A team cannot 
“un-Start development of a new technological program until 
the next year. r0r this reason it is strongly recommended 
that the teams carefully plan their expenditures and 
mmeeremns fOr the year before they enter the data. Yigure 13 


shows the text of the tutorial. 
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eS Momo Cmyre cr. Ul] tTinmel Selection cn the meru is 
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ect 


fp 


Smeeercei. it snculd te ncted that #Sach team is siven 
Meters )«6CLCE|[hC6UTOUCUCUUSeC UfOr Current and lorg-raénse vplanrninae. 
Meee is Ssurcnely reccmmended tnat the teams tace ental 
Semmeeces=e Of their allotted tine te carefully svrepare their 


mleans. Inere is nc adventeze to an Carly sutrission of the 


meecly plar. wocmmecu omen ewill =camoims Nake the team wait 
Meme ENT of tre perica eanywey. fe “sroule® also be 


Mememeeered)6CLet6hCUc:«C6tearlChU6ic:«CBeEnMalized fcr a late sutnissicn. 
memmerrcant dOlilar reductions frem the next years odudeet 
ere assessed fcr @€ach miaute the ;léen is delinquert. 

Merremselecvlon Of the yeer-end cretion fren the meru, the 
mummemmmcre 8 a576d LO cOnfirnm that they, indsec, are dene for 
Mme aras ft this peint they nmave the crticn cf returning 
Mme cif Tenu fOr SUDSequent adjustreéents. 

feemea CONlirmea@ entry is maé€e, the year-erd mecrvle 
MertOrms several processes in closing out éeccouvntins for the 
Meee t-ure 14 Snows toe first report which ctrevides 4 
mmine ry Of utils -rovided by the weapon systems and dollers 
Meee Ore tHe year. This report is immeciately cisrlayed at 
the team s terminal. 


Next, the teams are edvised of a break period to éllow 
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tner to relax anc collect themselves Yor tne nre3 
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Myele-. Ouring the breek, the umpire Dreserem is called up 
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Muummmerme data are fed to é central point for recordinge and 
@etvermination of the winner for the year. The umpire 
pregram uses @ randem number routine to determine whether a 
Meenas OCCurred during the year. If a@war nas broken ott, 
messages tc that effect are written into files and later 
meorieved by boecth sides. The activities of the umpire 
oregram are all transparent to the players cf the game. 
Finally, the year-encac routine updates the database for the 
memame year, ard passes intelligence data tack and forth 
between tne red and blue sides. 

meen Fae Erogram becomes ectliv? again, an introductory 
report fcr the next year will appear on the terminal screen 
(see figure 18). At this time, the intelligence reports 
Which were requested during the previous year are also 
évailable Simply by pressing the carriage return key on the 
terminel keyboard. <A sample intelligence report is shcwa in 
figure 16. Following review of the intelligence repoerts, 
the teams receive the original menu and repeat tne process 


fOr the next year. 


D. WAR 

Throuenhcut the game there is a threat thet war cceuld 
Mmeck Out in any year. The intelligénce sources for each 
meae wili keep the teams informed of the best estimate of 
probability of arn ocutbreak of nostilities fcr each year. 


This information is provided at the beginning of Sach year 
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ema need not te requested or funded. It is also availatile 
miecde EULDGET module at ary time during the year. Wars will 
Mot iast more than one year at a time. 

Mumma wer OCCUrS, the cost in resources for Each team 
memeeoe reported to them end a winner will be declered. The 
memmet tcr this report 1S shown in figure 17. tae Levere |] 
memmer of the game, however, will be the team with the rost 


Memeo. e1Sive utils for the entire @€ight-year game period. 


meee eNALTIES 

If a war cccurs both teams will have $4@¢ cut frem_ tne 
budget for next year. In addition, the loser’s budget will 
Meme cy an amount @€qual te twice the dizsference tetween 
Mmemetwo teems net offensive util count calculeted for the 
meer the war occurred. 

If a team ailocates more funds than it nas in its budget 
during a given year, the budget in the following year will 
meee auced by twice the amount of the deficit. In addition, 
as soon as a team’s expenditures (allocations plus operating 
costs) exceed the budget, the oprcegram will take at 
Smpomatvically to the year-end module. ine team has the 
Meeion of returning to the main menu. However, witn each 
Smertional expenditure it will once agéin te sent to the 
Mere —end module. Advisories wild be provided to explain 
wnat is happening but the awkwardness of this conditicn will 


Presumably prevent significant overexpenditures. 
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Meme DUudeet is submitted late (that is, if the end-o?- 
year menu selection is not made in the ellotted time) the 
budget for the next year will be reduced ty $5¢ fer minute 
memeetne first five minutes, and $1i2¢@ per minute for each 
foeamee over five minutes. 

Ize a tean does not spénd its entire budget fcr the 
Smerent year, the remainder of tne funds are lost. There is 


Memearrycver to the Zcllcwing year. 


te 


Meee PON SYSTEM EFFECTIVENZSS 

meee total utility cf a #iven weapon system fcr cne year 
mmemoy Simply the number of utils times the number of 
systems. Tne Law of Diminishing Marginal Returns rpostulates 
tnet stcckpiling one perticulear weapon system which has a4 
Mmeutility does not insure success, nor does it suprort a 
Meeemced Torce concept. Therefore, the final util ccunt for 
a system in a particular year may be reauced by some amount. 
meen scheme for this util discount is shown in fizure 1&. 
Mmomeexdadmple if a team has 1@@ weapon systems, each with a 
ULility of 55, the team will receive a tctal utility fer 


that system of 4402 + 220 = 47230 rather then 55¢0. 


Ge. DOCUMENTATION 

Teams will be provided with blank budget allocation 
forms to assist them in planning where resources will be 
spent for the year. Tnese forms need net te sudmitted at 


eny time. They are merely tools to meke the orgenization of 
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PerAL ORIGINAL UTILS 
Pe- eed 


CONTE Ura sp rsc cunt 


Meat Utils of any individual force unit are 
follows: 


YrINAL NET UTIL VALUES 


Orteina: total 


euscoun vec 


as 


2€21 - 3222 2@€@ plus 9@4 of arount over 2¢22 

5221 - 4202 £9@¢ plus &@6% of amount over 3222 

4¢@1 —- 52a¢¢ S7€€ plus 7@4 of amount over 42¢@ 

5221 - E002 4400 plus 60% of amount over 5022 

6921 - 722¢ 5@@2@ plus 5¢@% of amount over 622¢ 

"901 —- 8429 code plus 40% of amount over 722G 

8901 - 922 59@@ plus 3@% of amount over 8@2@ 

9201 ~- 120¢¢ 6z0@ plus 29% of amount over 9802 

1g¢21 - 11222 6442 plus 12% of amount over 17222 
Over 11222 E522 maximum net utils 


Heawcemrew=UbLLiuy Discount Scneme 
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Memeo ams ©€asie€r. aA Samule budget allccation forr is shown 
Meeeresure iy. 

zach year both teems receive an ectrval tbudeet for the 
Mmememny|«=6CVEar GFlus estimated budgets for the next two years. 
These estimated budgets may change, but they can assist in 
fewing sore long-range flans. The Multiple Year Defense 
Frogrem(MYDP}) is patterned after the Five Yeer defense 
mmeerem and is provided to help the teams forrulate lone- 
memeemrorce plens. the MYDP is merely e worksheet end will 


Momeeoe Submitted. A sample MYDP is shown in figure 2¢. 


Pee UMEFIRE 

Mrenumpire has only one responsibility in the plavr of 
Meee versicrn of TEMPC. Hemmusic Sl2Nadleune Start of pley 
when both teams have had the chance to review initial gare 
erate. 

The umpire can also ooserve game Stetus in terms of Each 
mee S Utility totals for each year by logging into “umrire’ 


with password “umpire” and examining the file ‘ump (type 
‘aa ump once in the directory). This is a cumvlative file 
WOoiChR 1S updated at the end of @ach year. Weve that the 
Mie Must be recalled at tne end of Gach year to receive the 


Most current data. A file teing displayed will net be 


Eeepomatically updeted as it is being viewed. 
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iMemeomeoooOCrat Cr TesrGaMs 


Ae TEAM ORGANIZATICN 

ie@ere a2reé no limits on tne number of odlayers whe may 
meee this version of TELMPQ. Oné pleyer can familierize 
aimself with the program tnorcvugn the cemonstration version. 
Two players can learn from the exerciSe in either the short 
Or long version. However, the real value of the game is 
eaineél wnen it is pleyed ody twe teams e€ech with severel 
Mmwers. With a staff organization on both sides, the 
mlayers cack begin tc appreciate the challenges cf 
Orchestrating an annual budget. The operational commanders 
must cocperate witn the budgeteers and the scnedule monitecrs 
must ensure thet everyone understands the criticality of 
ee . 

Mmoere is ne cptimal crganizational structure ?cr all 
teams. It is récommendet that one of the players on each 
team assume the role of team leader, or conmander. 

Some steps which might de relpful in establishing a team 
framework are analyzing the problem, setting an overall 
meal, develcoing a plan, and organizing. 

me Ane lyzing 

Before the teams enter the lab they should cerefully 
review the User’s Manual as presented in Appendix A. This 


elves enougn background to provide them a good idea of whet 





mes |«6CUUEYyY6Care)6€6Ctrying6tc)6U6acccompliso. It describtes tre 
Momemraints they must work under and the opportunities they 
will have. A oTROu es avseus sion of ae verious 
interpretations of this ménual should give the grcup a gcod 
memcgamental idea of the rtroblem. 
eee Gcal Settine 

It may be helpful for the teams to establish a 
fanzible auantitative goal at the cutset of the game. To 
win the game is an admirable goal but without a ~more 
cefinitive measure (cr guess) cf what it will take to do se 
Mmemveam has achieved no benefit. eReEreye iS NO 7 herm. in 
adjusting goals as the game progresses Dut the teams should 
meyeevo eStablish scme desired level of preparedness for a 
Memmtb in the future. ,Failure to do so can sometimes result 
Mmemirhess wandering in search of an appropriate force. 

oe Flenning 

Once goals are set the team should begin to plan how 
they will attempt to achieve tnese goals. If the approach 
@meeen is to rake maximum use of intelligence sources toc 
meen R&D prcsrams, the team should fortify its planning for 
Such. If the teem chooses to amass forces already available 
Mmemesaculd establish a plan fcr doing so. These plans are 
relatively easy to initiate simply by concentrating the 
staff resources at the point where the strongest thrust is 
desired. Tne teams should try to anticipate potential 


Mmeoplem ar€as and have contingencies to back ther ur. It 





may also be helpful at this stage to estabdlish procedures 
Or a consistent eee ceils to planning and analyzing 
throughout the game. Analyses must be reprcducible and R&v 
Meeeeaures should be consistent throughout. 

4. Organizing 

Maewoaquadron Officer s School curriculum proposes a 
Mm@eestep orocess cf Organizing a TEMPO team once the 
mmc Planning.is complete. First, all objectives should 
Memersted based cn goals and plans. Second, tne ctjectives 
sShouli be grouped into functional ereas. Third, e renking 
mummeese Objectives is establisned based on the relative 
importence of the mune fons. Next, a functional 
Seeeearezation chart may be sketched to see how the pieces 
interact. And finally, available staff members shculd be 
essigned to the functional areas. Questions may arise 
regarding decisicn-making procedures, Span Onn 
control,specialists in certain areas, and functional group 


interfaces. when the questions have all been answered, the 


meemeis ready to begin the game. 


Eee LimMz LAG 

Meet Observers of the Department of Defense system 
memuisiticn process agree that ten years is a zood estimate 
of the time it takes a weapon system to develop from an idea 
moma Combat system in the field. This time lag is one of 


the parallels of reality included in TEMPO. ih aie CUbleslel So yeteit= 
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@evelopment time will more likely be two or three yeers 
Meeeteres than ten, tne t&ems nust use some foresight to 
Semeeerpate tne benefits tc be gained by develcping new 


Systems. Tigure 21 shows a utility comparison, similar to 


(D 


those availatle in th ANALYZE module of the gare, which 


illustrates trade-offs which must be made. 
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Beeuevewcie Utility Comperison 





: 


Mmemeveams must @vValuate the frrobabilities of war in the 
mye years as compared tc the benefits tc te gained in the 
memerun before making the decision to buy or R&D. However, 
memmesiculd not ilese signt cf the fact that net offensive 
utility over the eight yeer period of the game determines 


bPa2 winning tear. 


Seen AGY ZING TES GPFONENT 

TEMPO uses a very simple algoritom in its analysis 
Gemere tcr determining lite-cycle utility per doller of 2 
candidate system. The teems should observe that this same 
fermula can te used te analyze and bound the copcnent’s 
Capebilities using data obtéined from intelligence reports. 
Mu iCdily, if a team leérns tnat its oppenents aave 12-19 
units of a system with <5 utils per unit and e $4@ operating 
Moet, wer unit, it can deduce that it must nave between 252 
end 47& defensive utils to offset the cpponent’s force. eG 
also knows that the offonent must use $42@-762 of his tudget 
to operate that force. By anticipating what new systems 
mee LE cOming into tne inventory from R&D programs and 
making insightful guesses as to hcw mery the opponent is 
Pikely to buy based on his budget constraints, en effective 


ccunterforce can be plenned and fielced. 


Do 





meee SINTS 
mere are @ <@w insights wnicn could orceve nelpfrul 
mmine ithe play of TEMFO. Teems will undoubtedly discover 


many more as they Zain experience with the gare. 


fine most useful piece of advice is to carefully read 
the User’s Manual tefore beginning to play the game. 
Mme constraints imposed by TEMPO do not allow time for 
Mempbiarization during tne planning periods. 

2. The teams may wernt to investigate linking a nardcopy 
miniterm to the war gaming termiral during flay so 
that @ permanent btackup copy cf reperts is available 
mor Staff planning. 

5S. If a team oversrends its btudget during a given year 
toere is Only one way te reduce current yeer 
expenditures. In the MODISY module the team is aszed 
if it wants to take current systems off the line while 
mey are being modified. If the team so chooses, the 
Operating ccsts fcr the current year are BT ininaneae 
In this way a limited amount of operating costs for 
the year can be reduced. This is e subdtlety which the 
instructor mey wish to let the teéems disccver for 
themselves. 

femmeirnstpructcrs snould alsc beware of Students who have 
prior experience with the game. These students can be 


PewecUlelm eXplaininge details tc tneir teammates. 
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EOwever, if one té€am hes prior experience while tne 


Bene r GOeS NOt, an undesirable imbalance could result. 
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fen CGRAM ARCHITECTURE 

The computer prcgram which implements TEMPO in tne C3 
MmeemeretoOry was written in C Language on the UNIX Operating 
System. The computer is a PDP Model 11/7¢. Ann ardor 
terminals were used for development and are recommended for 
fleedy of the game. A minimum of three terminals are required 
meomeepae Zare. With minor modifications for screen size, the 
program is transportable to any other comperable system. 

TEMPO is composed of three primary elements. These are 
Meee red Force progrem, the Blue Force program, and the 
Umpire program. The top level computer program architecture 
Mmmmeme pi cred in figure 22. Note that the BLUSIDE program 
actually calls the UMPIRE program while the REPSIDE program 


memeny provides data to the UMPIRE. 


l 
| BLUSIDE {[<---->} UMPIRE j<-~---- | REDSIDE | 
l 


PreuLemeeee Or Level Arcehitecture 


mienwtwo Primary programs, REDSIDE and ELUSIDE, are 
accessed by logging into the respective war-gaming stations 
with login names ‘“tempcred” and “tempceblu” resrectively. 


Passwords are ‘tempor’ and “tempobd’. Once logged in, the 
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players initiate the prezram by typing “begin”. The umpire 
reports ere accessed by lozging into the directory “umpire” 
with rassword ‘umpire’. There is no user interaction with 
Meemecumpire progrem other than to read its resident files. 
The umpire rrogram is called and exé€cuted by BLUSIDE at the 
end of Gach game year. REDSIDE furnishes its date to UMPIRE 
Ey writing it into a file which UMPIRE later reads. A mere 
Meer .e2 computer flowchart is provided in figure 23. 

The first nine subroutines below Gach major program ir 
figure <¢S are the menu selections each side is afforded 
ferns the yearly ;lanning cycles. These were descrived 
functionally in Chanter 5. The cowie and prcgram descrinticns 
muemeerovided in the Computer Program se€ction at the end of 
this thesis. Detailed descriptions of the subunits of the 
DOWE subroutine are also contained in the Computer Program 
Section. An important point fcr discussion here, however, 
is the way in which deta is rpassed among the three main 
pregrams in the game. 

Mienwor the Options aveileble to the pleyers is the 
rurchase (ala intelligence GOreecoumberintvelligence data 
regarding the opponent’s stétus. In order to do this each 
mmm@ee writes its force structure and R&D activity for the 
meer into files (ELUOFF, BLUDSF, BLURDO, BLURID, CNTRINT, 
eric.) . as shown in figure 232. These files are made 
available to the other side through selécticn in tne INTREP 


subroutine. The reason for five separate files fcr each 





-—-| ELUSIDE | | REDSIDE j-- 
ee CCC : 
| -~/ INFORM / /INFGRM/~=| 
|--/BESEARCE/ TROTATION: 0 T /RESBARCE/-- | 
|--/ BUY1/ ! ----------- ! /BUY1/--! 
| i PROGRAM | } | 
|-- /MODI ZY / eo aoe ! /MODIFY/~-| 
/=-/SCRAP1/ ! /SUBROUTIN:/ | /SCRAP1/—~| 
[=-/ INTEL/ | *FILE* | /INTEL/==| 
|--/ANALYZ3/ re eee 2 /ANALYZE/—-| 
[—-/REINIT/ /REINIT/—=| 
|--/DONS, /DONE/~=| 
[-/UMPIRE/ ------------ >! UMPIRE |< ----- *RED*<-/UMPIRI/=| 
|-/OFFINT/->*ELUOEF#----— | — *REDOFF*<—/OFFINT/=! 
|-/DEEINT/->*BLUDE#*---- | | | --=-* REDDEP*<- /DEFINT/-! 
|-/ORDINT/->*BLURDG*-—-—| ! | --~-#BEDRDO*<-/CRDINT/-| 
|-/DRDINT/~>*BLURDD*-—-- | | | ----#REDRDD#<-/DRDINT/-| 
'-/CNTRINT/->#CNTRINT#—| | | --#CNTRINT#<-/CNTRINT/=| 
|-/INTREP /<-------------=--+--- | /3ARLY/-| 
|-/ EARLY / [--+ See ee >/INTREP/-| 
|-/TIMECEK/ ~--¥BLUWAR1*<~ | ->*REDWAR1*-—— /TIMECHK/-| 
| /WARTIME /<-—--*BLUFDBK*<~ |->*REDFDEK™ ----- >/WARTIME/=| 
BAT ABASE/ ------------ “WAR ~----------- /DATABAS =/-! 
*UMP* 


Figure 23. Detailed Program Functional Diagram 
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Mummers LNat the teams are charged t-udget dellars fer access 
Mmeerecn type Of information. If all information were put in 
moemseme file the denial cf nenrequested information wceuld 
Memeonsiderably more difficult. 
; Another aspect of the game which bears mrenticn here is 
meemeeccssibility that a war will cccur during any year. The 
M@eoveoility of wer is an input value. Fowever, the 
eccurrence cf a war is determined by a rendeom number 
Semmerraved in the UMPIRE program. If the rendom number fells 
in the designated protability window, war 1s declared and a 
Meee is set in the umpire file WAR. ier eo ero nar 
automatically selects and sends the aporopriaete win or less 
messages and budget reductions to the two teams. Foth teem 
programs reed the WAR flag at vear’e end. If a war has 
Meeurred they read the results in tke files SLUVARI, 
Poueves, and REDWAR1, REDFDBK respectively. lELUwAR1 and 
Mmeownki describe the outcome of the war and ELUFDEK and 
REDFLEK previde the necessary budget penalties tc te 
meape ted from é€ach side. 

Meesdatafile UMP generated by UMPIRE is a cumulative 
Meeounting of offensive and defensive status for each team 
by year for the entire game. This is availatle for review 
myeeethe umpire by logging intc “umpire” and reading the file 


throuzh the editor (type “ea ump). 
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moe DATABASE subroutine is read at the beginning of each 
meet O)68€6N PCaAcLte|6UWWEGpPON 6SyStem costs and characteristics as 


Beevecnansge throughout the game. 


Ps LESSONS LEARNED 

There were some significant rroblems encountered during 
the ccding of TEMFO and scme lessons learned which may helnd 
mere GC Language presremmers on the UNIX system. The most 
meesoine prcblem fcr a considerable part cf this effcrt was 
umemmce.ved program size constraint. Much of the structure 
mammeenme present orcgrams was jictated by an apparent lack of 
program space. The perilous error message outprt by tke 
syster when this froblem is encountered reads ld: Fad 
Formet . Late in the programming phase it was discovered 
that by using the compiler orticn -i', this rroblem can be 
Mmempvdlly €liminated. To use this option the ovrogrammer 
metry rust rartition his program into two or rore sraller 
segments, and then, when compiling, type cc -i  segmenti.c 
segment2.c etc.c instead cf the usval “cc entire.c . 

Ancther difficult orcblem was timing the data transfers 
between subprograms and Subroutines of the opponents and of 
miemumpire. This was solved by writing the current date 
more <:iles early ir the year-end orecess and reading from 
the appropriate files later. To ensure thet both programs 
tezin at the same time, the EARLY sutrcutine was inserted. 


This stops the processing of the teams in the event that 
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Meet inisn tneir Entries before tne allotted tire is used 
Mammy 2isc Ke€ns tne entire game on a strict time schedule 
momeecudet Small offsets early in the game dco not grow into 
large offsets over the eisnt year gare nypericd. The 
meme O0ility that a team uses more than its allotted time was 
addressed by a statement in the umpire opregram which 
mmmeoets «further precessing until the yeer taz on Each 
team s date is equivalent. The subroutine TIMECYK alsc 
memes tO see if a teem wes delinguert in its year-end 
Mumecrua i. Furthermore, since the last four years of the 
Beme ere ovorogram years and all data for the fcur years is 
megmruted in one planning veriod, these data are sent to 
Separate files fcr each year to ensure that the proper 
momparisons are méde. 
Beeson Une other proplems encountered were sclvable 


Mmememenh a mnixture of perseverence and @4 return te gceced 


mmewetured crogremming practices. 





ee a OCMMENDAT IONS 


Pueonoush the TEMPO same is fully functionel at this 
time, there are several impreverents which could be 
Imecrpcreted to “dress it up’. Cne gcal whicn was not 
Meer led was the incorporation of computer graphics into 
miemerceram. With the extensive cclor graphics capabilities 
in the Ge Beeoratory , PiCmmerOlLeMticel fOr Geraphical 
Beeeesentation of mary of the team reports is very exciting. 
Poree levels, intelligence reports, end war declarations are 
Ope a ~“*few of the OSS 1p Fe areas Torr Shep hrced 
Pmesentaticns. 

An aréa which has a great potential for improvirg the 
reality of the gare is the ceterminaetion of weapon system 
Meaty. Currently, this is a database input selected 
emer trarily Dey the game designer. In the present 
myomementation, the tetal utility of a ferce of particular 
Weapon systems is a function only of the number of systems 
Semmeer= cerense of the orponent. In reality, utility of a4 
weapon system moeeealso a function = of the number of 
Seemresponcing offensive systems tne opponent nas in nis 
inventory. An example of tkis is the seeming decline in 
Melty Of U.S. ICEM forces due to increasing numbers of 
poviet ICBM forces. Uveemremes aicceo 4a fumeticn cf the 


mumber of delivery systems available for the weapon system 
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Pacer SOnSiIderaticn. Cie tt "eG emeweacon §syster under 
Meeemaoeraticn is a delivery system, its utility is a 
function of the number of weapons availeble. [In eddition, 
mmeerty coulda te ccnsidered a function of the number cf? 
Other types of systems the team kas in inventory. For 
meemipte, 2 torce ccmposed entirely cf tombers prebatly dces 
Memon ovide aS much utility es e belanced force of missiles 
maemecer bers. the developrent of a utility module that would 
@emeraer all of these factors in ietermining utilities would 
be a chellenginge exercise whicn would lend greeter reelism 
to the TEMPO wvare, 

mmotner dar@€a ‘which cculd be imrroved upon is the 
Mmemmermination of the probability of war. Presently, this is 
ese ec Gatabase input chosen to give the teams & year or two 
to zet a feel for the gare, and then be fairly well assured 
that a war will occur at least once during the game. Te be 
Mmeemeereciistic a set of thresholds for increesing war 
prebabilities could te developed. Fer example, if a team 
Has an extremely low level of aefensive forces and the other 
meam 2inds cut through an irtelligence report, it weuld te 
reasoreble to expect that the probability of war would 
increase. I a team determines that it could bankrupt its 
opponent through an overwhelming bdattle victory, the 
likelihood of an attack should increase. If a tear 
displeyed an immense offensive buildup in cne yeer or in 


MmmeeessSive years, that could Signal an increase in the 
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Meeetincod of war. MWese thresncids weuld te relatively 
easy to determine erd feirly streigentforward to implement in 


me code. 
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leOMeOmUSEE SoMenuAL 
oes. ZODUCTION 

mie C*8MPO Military Planning Game was Orie ine) ly 
developed in the early 1960@°s by the Technical Military 
Planning Crganization (TEMPC) of General Blectric Cemrany in 
Semeree Perbara, California. Since that time it has been used 
poeeone Defense Hesources Management Course at the Naval 
Postsreduate Senool; the U.S.Army Menagement School, 
MeeeeelvVOir, Virginia; the Air war Colleze, Air Cormand and 
Steff College, and Squadron Officers” School all et Mexwell 
AEB, Alabama. Additionally, rany variations of the gare 
meme veen developed and used thrceushout industry anc the 
government. 

Pray oO: the Same may te appreached frem several 
different perspectives ranging from simple diversion to 
Studies of interpersonal behavior. Pismo mine ry-. SUrrEOSse, 
Mmemever, is tO train militery leeders in the skills of force 
Meenning and resource management under ae Re cules 1c 
Memetraints of tine, uncertainty, and a limited budget. 
femeroe Skills are particulerly important to officers entering 
the wcerld of Command, Ccrntrol, and Cemmunications(C3) since 
the timely fielding of C3 systems is crucial to the 


mmeavesic and tactical security of cur military forces. 
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Mies maripulaticn of the strategic forces in this game 
meroeecveen ereatliy sircrlified to focus the attenticns of the 
meyers on tne force planning and rescurce aliccation 
eepects (ametae. Situation. Meas Cmmconiec (Sem ic ude ~ tre 
Memveovlon of alternative wearton systems, the maintenance of 
mumememe=crce mixes, the tctal life cycle ccsts of the 
meemems, ccst effectiveness consideréetions, lone reree 
mooie, and the elements cf risk and uncertainty. 

Mee Zame uses ectrel weapon systems es the objects of 
mes «planning. No attempt hes been made toe exhaustively 
mmeeeyvaze tne erfective utility of a specific red ferce system 
efainst its corresponding blue force system. Opposing 
systems were chosen to te roughly equivalent in utility, 
end the names are included solely to stimulete player 
interest in the game. 

meere are ®ew features cf this versicn cf TEMPOQ which 
ere unicre. It is based primarily on the game as rlayed at 
Mmereuniversity in Montgomery, Alatama. Its uniaoueness lies 
meats implementation on the PDP 11/72 computer resident in 
the C5 Latoratory at the Naval Postgraduate School. This 
Meovices the players with the capability to interact in 
mear-time with the program thrcugh the war-gaming stations 


Mmeerne laboratory. 
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MaieG iS played Wits twe teams, a red fcrce anc a tlue 
nr ’ 


Meee 1d eg UMpire. Botn teems start with identicel force 


Mumm~mpnmeresS, research and cevelormert o¢tions, ana bduczets., 
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mommese) emcee COSTS peu tilities, end reseerch end 


Memeecre the sene EVEN troveh the systems heave different 


Mme Cudszet, wnhicn varies frcem year te year, méey de spent 
Meme, of six ways: (1) operetion of forces, (2) sccvisitior. 
Memeo aiticnal ferces, (2) research ard develcromert c*® nex 
meevers, (4) modifications to existing weepon systems, (23 
Mmeerisence cr counterintelligence, and (8 
enélyses between systems. 

Mae 2ame srans €iznt years with tne first four years 
belne operaeticnal years and the last fcur years teinz 
Meeremred veers. All trensections must be compvleted withir 
meemeallottea tire, cr hudgéet renalties for the Ensuine year 
Pee De incurred. 

meme Categories of systems which €acn tear hee to worx 


Mme are limited to offensive stratesic aircraft, cffensive 


Stretesic missiles, Serre Ce—va-di Tr missiles (arenes t 
deferse', and defensive Sebi ee istic missy le (45M; 


Meet les. several tyres of weapon systems are aveilable in 
Mmmm alLefCry trrceven the course of the zame. system 


memepiiity 15 Guantified in terms of @ stardard measure of 
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effectiveness celled the util. PCa ems ster is 
MS; “CLiIC Ovmber of utilis while it is in tne active 
Mme Oe 6 AUuthcr réccenizes thet cre cf tne key factcrs in 
Meemeemining proper force structtre is tne effectiveness of 


On© $s own forces versus tne opposition they ere rost lixely 


Memmeeeecin ter. Ecwever, <cr the purposes cl thie exercise, 
Dime i ty pe 11 ne treateéa as a given, tnus eallewine 


Mmmm rtratior cz tne tudzéetary aspects cf tne situeticn. 

MmenOOj;ECtTive cf tne same is for Sacn teem to ozvereate 
Mumma ce asive fcrces tc maximize its net oFfrensive utils 
mere Operating a defensive force to minimize the otponent’s 
memmeorfensive utils. Tae weir tea Dud zet whieca Gacn tear 
Must work with increeses the challenge of this objective. 
Meemetecams ust cecide if it is worthnwnile to allocate scarce 
Gudeet dollars to reseerck and development for improvement 
Meee tOorce efficiency. Yollers spent for trograms otaer 
Mees trictiy procuremert of existing systems mey result in 
Meal Oftimun current torce structures in crdér to 
imoreve future talance. Pouecddittulesyee teams must decide 
Meter Or not to invest in intelligence atout their 
meocrent. Pacoima: ysis Cetick ror Mmadcing ScStsrvereait 
Mmeece Offs is also available to @ack team. 


There are three versions c2 TEMPC availatle in the C2 


© 


Mmeaoorator;. IecmeMOdl sVErSiOn regcuires forr hecurs t 


Mmemorete the game. This mode allcws for extensive oplérnin: 


UN 


Per:0d¢ which ere desirable for larger teams to derive tne 
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Mummers the tears tO 22t an @x~tosure to tne features of the 
Mememeeraer en extreme time constraint. The third version is 


Sie = Ese, teexar ine 


iv 


Mumeeemonstraticn ij ,rezram to allo» 


Meme eauures o> tre game. There are :.c time ccnstraints 
meporved in tne demonstreticn prozgren. 


Tne obfective of the gare is fer each team to 
Mmemete its crfensive fcrces to maximize its net cffensive 
SeemeeewWHilE Operating a defensive force to Minimize the 


Meat Ss net offerasive utils. The formula for deterrining 


O} 


ted 


meeonm Ss net offensive utils is: 

Ptoteal cffensive aircraft utils minus opLtenent’s totel 
memr-aircralt utils) 

plus 

Beeeorfensive missile utils mirts cpvtonent’s tctal 
meer -nNissilée utils, 
ume, Offensive utility resulting from this calculation is 
compared Ec tne cppcerert’s net cffensive utility te 


Maetermizre who wins each year. The teams will be notified et 
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Meme C-)€6CaCnChCUVearlh6CUWnEtiLer tney wen cr lest that 
Memmmeeeticr year. ihe overeil winner of the seme is the teer 
Maeorm nes the egreater curulative total cf 


aemefetec- Tear pericd. 
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feo ieyers should beer in mind thet ovtils ere cnly 
Memmenved <Cr systers which are ia the active fcrce. Nec 
Mummers 1S received for over-defending. Thet is, it dces ne 


meee tO neve more Srewsive sui ris laa particular wearoa 


a 


meemuem cetegsory than the orpenent nas offensive utils. fnd 
Memeeery, 2nti-aircrelt systers are only effective azainst 


Seer art, €10 arti-bdellistic missiles ére only effective 


fy 


meemesy Olfensive missiles. 

mee An l ING TEE GAME 
10 begin the zame, the tears snould login to the 
Memmperuer at their respective stéeticns, i.e. the Kremlin at 
Meewenc Of the laboretory and the Pentagon at the other end. 
Tne cemputer directcries are “terpored’” ard “tempceblv’” witna 
passwords “tempor” and “Cem o bi respectively. The 
Meweerstretion versicn or TaMPO is accessed by lozginzg inte 
Seep iemo° with pessword “tempod’. Upen login the teens 
Meme pe «6s eed) «€6tOlChCUdilndicate)6€606whether they want to play the 
Mery cr long version cf TEMPC. when they nave orcviced 
Muemereeresronse thé tears will réceive some introductory 
Mereees including tne current fcrce structure and budzet fcr 
Meenmiirst yeer, estimeted budgets for the next two years and 


MEMO ability Of war. Froposea res@€arch and daeveloprent 





umes ocr tne Tirst year are alse e¢cdisplayed. this 
Momeomme ti0" is aVeilable et any time during the sére sc 
Memeeer1s nc need to recorc it. 

Mewemeeune teams mave hac Suzsficient time tc review the 
Meee! date the wumrtire will signel the beéezinninzg of the 


ummm CO Litiete play the tears tress the carriezge return 


Meee ENeir respective staticns and the zame ccmmences. 


Meer O ANT! Since timing is critical to this irplerentetion 
eee O)6C6UdiltlhCUdiSlhCUdilmmteretive tnat the teams wait for tne 
moeere S$ Signal to vegin. 
Mmemenext display tc appear cn tne screens if a menu cf 
Options avéileble for the teams to choose from. These menu 
Mears Will be described in detail in the following 
Mepeerc~ns. NOTE: The menu items may be reselected as often 
Bemecesire’d during Gach ye@ér. 
SeeCURRGNT FORCE STATUS ANL DATA 
Macc ecinemh Of LoS trezran providSs a surmary of 
Mmmeeeystems in tne current operating invextecry. Ine tatle 
Mecruces asumber of systems in OpememlOn, acCGuisltion cost, 
Meee vineg ccst erd utility cf €ach syster. ine purchase 
mmr per year is elso listed for the systems. 
Pee Senn CE ANG LEVELOPMENT VATA 
ie reveals ulay whlon eppears when this option is 


selected shcws wnoicn research end develcoment (F&D) vregranms 





Meemevallable for that rarticuler year. The teams nave only 
Sumer tc Gesin werk cn a particular orcgram. If they de 
Meme te Ct the ortlion tney will not set the cnance tn2 next 
ear. Mego cles CXCEDtion tc this rule. ie Syst 
Meme Prior to a system modification cés be aone in any 
Meme 27 1irst three years. 

New reseercn progsrems ere offered only in yeers one, 


. 


Mameeana tnree or the gare. fFrograms tegun in these years 


e 


j 


feeeepe CONtinued to completion but no new progrems will be 
Meerpeac peyona year three. 

Meemece=i,¢ Will be eskec by tne ceomputer if taey wisn te 
Meee COMmplete aé&D repert for the yeer. This Pesce 
Memeemees ECSTIMGETCS OF acquisition cost, oreration ccst, 
Mec and R&o costs for each evailable program. The teems 
foe De tolc now lcng the development will taze and wnat tre 
meeected rit costs for the future years of tne progrem wilt 
Mmmmei= Current year R&D cost is actual, however, the 
Seconi and third yeer costs (if the program takes tnat lone; 


ere Only estimates and may increase or aecrease derpenaing cn 


in 


eeeune Orceram prcsresse 

mimaliv, in this module, the teams are esked if they 
Mumemco Stend runds for any of the pregrams. [f tne answer 
Memes a third display appears with @¢ menu of céndidate Far 
eeosrams. Moaeeeseactuak anc progected 34D costs are again 


Seow clone with a status report of ongoing proerems. Ge 


Memeeitea’s aS be€sun a yroject in a ~Lrevious year they are 
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Mumemerea «FO COrtinue the fundins or else jeéeepordize the 
Mmemvery <scheaule. ine teéms do aave the orytion to cease 
Memeo’ Cl 32 presrem after the first yeer c* R&D pas teen 
Meee ted anc tnen resure the cdevelcrpment in a later year. 


Meet icnal Ra» infcrmaticn cn &@ system wiil te aveiletle 


Smee LNE «tear lnitielly cnooses to yursue tne Lroerem. 
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e. CURRENT BLDGST LA 
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ta 


Pee oermem UTOVIGC=]s Cacnh = team’ with the total 
Mee «7 ifure for tne year, tne total ccst cf operatine the 


~ 


Memeee 2 Or the yeer, and é runnine totel of dollers Spent up 


Memecoat cOint if tae year. budget estirates for the next 


Remo mevadeg. netudl@elloceticns for future 
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fers «CC YC rYhCUGTCOCUtNe e@Stinrates can provice a basis for 
Meenas. The orcvceabilities oz war, as currently estimated, 
SeeeweproVidcec in tnis module. 

The teams are advised to reev a close account cz 
Memencial status since overspéerding the budget results ir a 
Eenalty assessed against the next year’s bridget. 

eee ul Ae WITIONAL SYSTEMS 
et eehOl Camp iiss OpllOnerrovicesseacn tear wita a 
Meet cS: all systems whica are. aviceereble. =<cCr purcaase. 
Merced in the list ere the ecquisition costs, utility, and 


Beeeiese Limits fer each system. The players simoly chocse 


4 


ty 


which system they want end the computer will esk how many 
Mie Leam wantS to Dduy. mooted Y wma 1Seeerovided tae 


players receive acknowledgemert of the sale. 





eeovers DOUZOt in one year will not be crerated tuntil 


be 


mee next year. Meecechwentiyy ne Gperaticn costs will te 
Mmeewrred end nO utility will be gained until the following 
wear. 


my 


pleole for ourchese as soon es ell 


ey) 
t? 


A new system 1s ev 
Meme ay) nes oeen selected and raid for. A team rey acauire 
Umicvs Of a-new system during tne lest yeer of R&D (provided 
the RSD hes deen funded), or 4&t any time thereafter. aA tear 
Memeo, 1O0SE its Option to tuv units of a system once it is 
meee inventor. 


Memewrs SYSTEMS IN CURASNT INVENTORY 


Mumeomtabee,OlRtLS Im tne 2ame the te@ems May de 
Meeerec the crppertunity to mcedify cr upgrade weancn systems 
M@eyeneve in their inventories. Tnese modifications are not 
possible witncut developing the technclcey which zces into 
Meee 2 .erefore, the #wvé&D for tre modification must de 
meget? berore the noditication can take flace. This funding 
Memerovided torough the 36D module described above. 
mmeriecoe modii*y Opvtion is selected the pleyers will te 
Or2 ered cendidate systems for upgrade. There ere two weéeys a 
Meever Caen be modified. It can de witncrawn from operaticus 
sor Btemeecoty caus icYrring no oOperetion costs and 
Meeviding no utility. Cr it can be orerated at the 
Meyecizied levels until tne next year when the mcdificeaticn 
Mmemeecomplete and it autometicelly assumes the upgraded 


levels. The teams must choose how many units tney want to 


a | 
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ume ANG Ncw they Wart to distritute the way tney are 
fodafied. Tre computer will meme ae — ine) "ecesser, 
edvisories. 

BumlicoluaSemueeraced Systems directly, that 1s, ecther 
ume rcacine s,stems elréady in tne inventory, it is still 
Meeecscary to vay the medification 28£02 ccet (if it has net 
ceeer peid). The new units can be purckased at ¢ rrice equal 
mummers orccurement ccst cf tne unmodified system plus the 
Meairicetion cost. This option will automatically be made 
Meme bic to the tears througn the sUY nodule wnen the 
Meee ication R&v is compieted. 


Modifications may be made at any rate not exceeding the 


ty 


purcnase iemic ch tne original system. R&D cr the 
mememr2 cations may be rerformed at ény tire during the first 
[pee years of the same. 
Memon ae oto EMS IN CURRENT INVENTORY 

MemicpeeviemmcecscSadrvyeat certaic junctures c= tne 
Beme to get rid of older, less-efficiert systems in order fo 
Sue VGelr Creérations costs for cther purposes. This can 
be done by selecting the SCRAP menu chcice. A complete list 
Mec ensS iff the current inventory is displayed and tne 
Mean 1s easked which system they weuld lize to scrap. They 
Meentner asked how many units they would Like to tae out cf 
Meeretion end the computer acknowledges the entry. force 
units scrapped in cne yeer will Pemaiggeias tre inventcry 


Matii the following yeeér. 





eee eee ENCE Data On COUNTSRINTELLIG#FACS 
omecrrOmmon this Medule urevides the tearm with a 
Memeo; 6 tC EN:)6COrrttiocns for intelligence gathering. For $122 
Seeeetne team can get a report of the cprocrent’s: 


a) current force structure of offensive forces, or 


PemcCErrent 2¢rce structure c*® defensive fcrces, cr 
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cc) current R&D programs 


E:ensive systems: 
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femme arrent R&D presvrems fcr 
Mpmeeiseence reports on force Structure ¢?0 not provide an 
Mmemeecount of enemy systems. Rather, they present a ten- 
Mmmperence for each system, €.g. SYSTEM—-A ras 229-29 units 
Mert e repcrt if tue opvocnent has 22 units. 
Pee intellieence reports list é11l progrems for which 2é&?r 
Mme were e€xpenaed that year by the enery. 
zither team mey purchese counterintelligeence in eny of 


Sowa ON § 


42) 


Mie f£0ur areas aeéscribed above for $5¢ rer <c 


Ce: 


meemverintellicéence reperts inform the team if the Enemy has 
Muemeresed intelligence in that cetesory during the year. 
Miemintelligzerce menu orcvides tre opticn te cancel ell 
emers t10Or inteliigencé and stert over agéin for the year. 
[Memean inte€liicénmce réescrt is requested it will be 
Meesented automaticelly at the beginning of the following 
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Meer S cvlanning vericd. 
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Mee Ch CeerecertS Cennct be cStained in yeers five 
Mmeous) Sie nt. 
Mie emrok TRALe-Cis ANMALYS SS 
Percomuccwbe ney be SElLECtTed envy time duriaze years 


MEM ret 2o 2Cur tc assist in making decisions ease te which 


Meer s to buy. The enelysis opticn turovides 4 complete 
Mmer::(COt CU StEMTS:6UWNich are, or couid be, avallebtle at tnet 


Mme tcor wrecurement cr afc. The team is aszed to select 
momesysters to be coOmrared end En inmediste analysis is 
Suerte d., ne reévort includes yeer-ty-yeear lite-cycle-ccst 
Meeerouts for Sach system in tne trace-cff as well as yearly 
Meity tifsures. totals for tcth cf these€ varaméeters are 
tebdbuleted ena used to COMeuTE Femme ti 1 /gOmiar aaosct 
Mummeeveness factor. This value is sintly the total lite 
femeeee UtLlity divided by the totel life-cycle cost. 
BeemetesGs will got be prevented fror rerfcrrnine trade- 


Mes USine systems they may heve chosen not to F&D. This 


+ 4) 


Mmmoec: analysis is net very useful, hewever, since tne 
Mere rred Optio2z mey not be cossible to obtain. 
mm) cOSt Of analysis is $25 for each trace-cf? 
performed. 
Wie COVERY SECM sNTRY ERRORS 
jpercmmogule iS merely € tutoriel to exvlein how to 


meee Entries tne tears may have wade and then later 


Meee ereas lt is mot pcessitle te recover frem every 


in 


meme rrOr, particuldriy in the KASD module. a team cannot 
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unN-start develounent cf a rew technclezical trcezram. Mest 
Meee errors cén be correctéd, rowever. 


eo recy ET ETED PLANKING akhD SUTGETING 


Ob 


Wen the teem Nes comoleted ell of its ections end 


Memes ts fCr the yer, the finel selection on the menu is 
mmemereo. NOTS: Yach tear is Fiven & svéecific time te use 
eOT eurrent Vite one—-teTT )  vlanniae. eee Sas UbOwe lv 


recemmended that the téams tare Tuli advantazeé cf their 
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femeotted time to cerefully trer 
Semeeeebese tO an Carly submission cf tne yearly chan. 
memerter will sinodly mMeke tne teem wait for the eni of the 
Memmenod atywey. It schovle elso be erzphnasized thet a tear is 
mec) ized Ror See be SU mi SS 1 Cn Significant adcller 
reductions from the next year’s budget are assessed for #ach 
Mmmeuere the plan is late. 

meron sclectifg the vyeer-erd Option from the menu, the 
Meese Ore asrec to confirm tnet they, indeed, are done for 
MmemeveCar. At this point trey Reve the option of reéeturnine 
Mmemecde Mein menu for suosequent adjustnents. 

ween a confirmed entry is made, the veeér-end mnedrie 
Semmes Several processes if ciosing ort eccountiae fer tae 


Sitar ye Of Ueyils 
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Meee ine first réevcrt wrreviced is 


Meevicded by the weapon systems end dollars spent for tre 
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eels 
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Meer, «61S 6 recort is immeaciately disrlayed at the 
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Pernirel. 
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erclc. 
Mees Sic2 s cata is Ted to &@é central voint for recording 
Memeoe termination of tre wirner for the veer. nie eo tre 
Memerer)6©62cdiSClhlCUSEShlUGUCUCfarCOr:6hCUnurter #eneraticg routine to 
Memmemeiene Wrether e wer rés occurred durine tre yeer. If a4 
Gemeras DroKen out, ressazes to that effect ere written inte 


Meee cod jeter retrieved by both sides. The activities of 


Meee ire <rograr are ail trénsterent to tne rleyers of the 
Meer Finally, tne year-end reutine undates the datéetase 


Memeeine coming yeer, and rasses intelligence date back ani 
merrn cetween the red and blue sides. 

When the progréem becomes active egain, an introductory 
meee. OF The Next year will appear cn the terminal screen. 
umes tire, the inteliieence reports which were recuested 


Memeeee es be «6 revicous)§ «$yeer are alse avéilable singly by 
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Mess ins the carriage return vey on the terminai xeyfcard. 
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Merrowirg review of tne int 


eer vem unecess sea) 74. cr 
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Meeerve tre original menu and ¢t 


M 


the next yéer. 
ieee WA® 
Throughout the gene there is a threat that war 
meee rSax «Out in eny year. The intelligence sources for 
Meee ude Willi kees the teams infcrned cl the Pest ectimate 


Mec robadility of an outbreak of hostilities for each year. 





Memeo: Orretion is <rrovicSa at the beginnine cf e€€éth year 


mmmerec”)6CnCT ULE Uréecuvested cr furded. it is alee aveilatis 


Memoe «€606Teported «6tOlCUMtheErm6Ucna 6€d€ Winner will ce declared. 
Memwever, tre cvérall wirner cr tne zgame will te the team 
Meme cce TOsSt net orfensive utils for the entire e€lert-yeer 


me ~erio:. 


VS 
jb 


Ur 


QQ 


ace ee tew = Seve Cut from 


c8) 


era Ner Occurs bct. t 


a 


Mepemordzet fcr next yeer. In aiditicn, the lceser’s tudget 
mmo] Cit by an amount equal to twice the difference 
memeween the twe teams net crtensive vtil cctunt calculatel 
Memeeene yeer: tne wer cccurred. 

Meee teat allocates more funds than it nes in its budget 
Meee) c¢ iver yeer, the budzet ir tae fclicwinzg yeer will 
mummerees DY twice the amcunt of the deficit. In edditicn, 


es Sccn ef 4 team’s expenditures (ealleceticns clus onereting 


meeps) «6 XCeSd )«€6the)«€6Cbudwzet, tne rrogrem will take ny 
Semeematvically te tne year-end medule. Boer eer east je 
Meron Of returning to tne mein ren. Meme Veto yt 1 eae) 


Mumeeronal expenditure it will cnce again te sent te the 
Meer -end module. Advisories will be frovided to expléin 
mye 1S hayrening but the awkwardness of this condition will 


Meer mably prevent significent overexpenditures. 
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Meer oucset 1S Subritted lat= (that is, if the eEnd-of- 
Mepweement selecticr is net rade in tne ellctted tire) the 
Mmeeet “or the next year will te reduced by S&2 ver minute 
eee CLUE )6Ninwtes, and 2122 ver minute fcr Each 
mumore Over five minutes. 

Mmemomiceer does not srend its entire brceet fer tre 
Meer, yeer, tre remeirncer cf tre Funcs ere licst. There is 
Momecerryover to tne following year. 

Meee or oN SYSTEM S2EFFECTIVENSSS 

emt OUSImULel1 Grr Gt a 2iven wea:;on syster for ore 
Memes )«€6OL 6 Simoly tne number of utile tines tne number cf 
Seeeeems. iife Law Of Dirinishinrg Merginal Retvrns vostuletes 
meee stockpiling one particular weavon system which nas a 
feet t lity does not insure success, nor does it suyoport é 
Memeeteed tOrce concert. Therefore, the final util ceunt for 
eesystem in a verticuler yeér may be reduced vy Some emount. 
Eee me fOr this util discount is shown in figure A-1. 


For example, if ¢ teem has 1¢@ weapon systems, E€éch with e¢ 


Meerity Of 3D, the téam will récesive a total utility; for 


mew system of 44¢5 + SCC = 4722 ratner than S38C. 
foe 2CCUMENTATICN 
Teams will te mec ced with blears budzet 


memeeccation forms to éssist ther in planning where resources 
Mert ve srent for the yeér. (eS eeonese Need 9 1ot pe 
Momitted et any time. They are merely tccls tc make the 


Orfenization of the tears easier. 





FORCE UNIT UTIL DISCCUNT 


ey) 
in 


Memeo utils of any individual force unit ere discounted 
follows: 


TOTAL ORIGINAL UTILS FINAL NET UTIL VALUES 


ie—- 2000 Original total 

20@1 - 22282 eGoe plus 92% cf amcunt cver E20¢ 
E201 - 422¢ 2909 rlus 0% of arount over 3222 
49Z1 - S¢22 S7@@ plus 7@Z of amcunt over 4022 
E201 - 62902 4422 plus €8% of arount over £22 
6091 - 7022 5@¢€ plus £0% c® amount cver 6222 
7201 - 8202 Fre’? plus 404 of amount over 7220 
EGZ1 - See “926 plus 30% of amount over E72 
9201 - 12822 E222 plus 20% of arount over 9OZ¢ 
122@1 - 11220 647¢ nlus 184 cf amount over 122¢¢ 
over 11282 SaoGemeximum o2et vtils 


Praeemes laeol livery bisecount Scheme 





Meme Fee Mm tcadn> TECCIVE 424 actual tudzet cr the 
Mueeert fear plus estimated budzete for tre next two veers. 


Meee eStirated tudezets may Chanee, tut they can assist in 


Meeere sore long-renze plans. Meenwi wulty pie Jcer vLrefense 
Meeram(MYDP) is vatterned after the ive Year petense 
Peeerem end is wz.rovided to reir the tears fermulete lone- 


Mummeorce ~laas. (ne MYDP is nerely a woregsneet and will 


moe De svoOmitted. 


Mmpere 1Orys fcr the cudget Allocation srorr and the 
Mumm e §86©6f CecylhCUp Et eENnsEe)6 6F én are ercvided ia fiecre f-z ard 


Mere A-*, respectively. 
ime, UMPIRE 


icmmmem rem ies Only One reésvornsibility in tne pbley 


toq 


Mummers Versicn of TEMPC. Ee must sienel the start ct anlay 
mWQGn both teams nave had tne cnance te review initie zere 
Pata. 

MeemUmDire Can elec observe seme stetvs in terms of Cech 


Meee utility totals for Gech year by logeing into “urrire 


.- o 


et re 


With password ‘urnire’ and examining the file wm. Tas 
Memeea Culrtiletive file whicn is urceté€d at the end cf @acn 
Meme =NCLEC that tae File must be recalled at tne eé@nd of 
eee «=6yeer€)«€©6tOUlUCUre€ceive the most current dete. #& file being 
Mmepidyed will net be autcmatically updated as it is teins 


Viewed. 
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met TOrce 122 7 aaa 
et R&D 1Z¢ De ee 
Def R&D 122 Seen fe tti—‘“C—tCCC 
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